Homelessness is a major public health concern in Los Angeles County and throughout the United States. The term homelessness has a specific meaning, and a homeless individual is defined as "an individual who lacks housing (without regard to whether the individual is a member of a family), including an individual whose primary residence during the night is a supervised public or private facility (e.g. shelters) that provides temporary living accommodations, and an individual who is a resident in transitional housing",111 Nationally, approximately 650,000 individuals were homeless on any given night in 2009.121 In Los Angeles County alone, it is estimated that 250,000 individuals experienced homelessness during some portion of 2009, and 82,000 people were homeless on any given night.£31 Specifically, in Long Beach, the city has the ninth largest population for large cities of chronically (<::12 months) homeless individuals, with 1061 chronically homeless living in shelters and on the streets and the 1Qth largest population of homeless veterans in the country according to the City of Long Beach 2013 Homeless Count Summary Report.1 4 1 These homeless individuals include persons from diverse cultural backgrounds, and include men, women, and children. In addition, homeless populations often have multiple concurrent health care needs, including both chronic and acute conditions, which render them extremely vulnerable. 1 5 • 6 1 Poverty is the main contributor to homelessnessl 2 ,7J and results in a lack of stable housing, poor nutrition, stress, inadequate hygiene, and increased contact with communicable diseases. Studies have found that substance abuse and mental illness rates are higher among homeless individuals.1 8 1 It is estimated that one in three homeless individuals suffer from alcoholism compared to one in nine of the general population and that 20-25% of homeless suffer from mental illness compared to 4-6% of the general population.1 2 • 9 -11 1 The difficulties associated with both substance abuse and mental illness create a vicious cycle, which ultimately leads to poverty because these conditions often result in increased stress, loss of employment, and loss of housing. In addition, other health problems such as cardiovascular disease, diabetes, and skin disorders, are frequently reported among the persons experiencing homelessness. Unfortunately, despite the fact that the homeless are considered a vulnerable population in terms of the incidence of health-related illness, disabilities, and have higher age-adjusted mortality compared to _ the general population,[ 12 • 13 1 individuals experiencing homelessness are less likely to seek preventive and regular health care services and are more likely to encounter barriers to health care access_llH 8 J American University of Health Sciences (AUHS) understands that persons experiencing homelessness are less likely to seek health care at institutions unless it is absolutely necessary.!1 9 • 21 1 Therefore, the university regularly holds community health events incorporating pharmacist-conducted "brown bag" medication reviews to address health care concerns of the homeless and educate them about the importance of health care and any medications being taken. These community health events are consistent with the community engagement mission of AUHS and its School of Pharmacy and are part of a collaborative educational and outreach effort with the university's surrounding community to enhance community engagement and awareness of the needs of that experiencing homelessness in the vicinity. The University sponsors two gender-based programs known in the community as Women Inspired Self Health (WISH) and Men Achieving Self Health (MASH) outreach, each of which focus primarily on providing community-based services to the homeless population.
Community engagement through health and wellness events that include medication reviews conducted by pharmacists to educate participants, promote proper medication use, increase awareness about prevalent diseases affecting the homeless population, as well as identify health risks.121 These community engagement events serve to increase health care access for the homeless, and foster a better understanding of this population and its needs. In this study, we sought to evaluate medication use, regular physician visits, and identify health conditions among the homeless population of the Long Beach, California vicinity through two such community "brown bag'' medication review events.
METHODS
We performed a survey-based study of the homeless population within the Long Beach community using data collected from the community ''brown bag" conducted during two, full-day WISH/MASH events, hosted by AUHS during December 2011 and February 2012. The study was approved by the AUHS Institutional Review Board. The events were advertised throughout the community and local -homeless shelters by posting fliers detailing the location and services provided at each event and encouraging homeless to bring their medication containers. These fliers were placed 1-2 weeks prior _ to the events. A total of 95 self-reported homeless individuals participated in the two events held by AUHS. A questionnaire was provided to each homeless individual who attended and was completed at the time of meeting with the pharmacist to ensure the individual understood the overall meaning of the questions and avoid any misinterpretation. These individuals brought medication containers, completed a personal medical history questionnaire prior to the private pharmacist consultation, and participated in review of their medications. All participants who attended the two events were asked if they had a stable place of residence, if participants stated their residence was a shelter or stated they were homeless, they were included in the study analysis. Participants who stated they had a stable residence were excluded. For homeless participants who attended both sessions only data collected from the second session was included, thus avoiding duplicating participant numbers and data.
The questionnaire was designed to collect data, such as age, sex, family history, current medications taken, and date of last physician visit, comorbid conditions previously diagnosed, a subjective description of their health, and any complaints the individuals may have reported regarding their own health status. Patients were asked to report if they were healthy without health problems, not feeling well, have recurring health problems that recently started, or had recurring health problems for many years. During the interview, participants were asked if they knew why each medication was being taken, e.g. what conditiohs each one was being used to treat. Participants were also asked during the consultation, whether any nonprescription drugs or complementary medicines were being taken and any recent discontinuation of medications. Medication refill history and any issues related to compliance with the medication were asked individually based on the medication that participants were taking and on their health conditions. Continuous variables were compared by Student's t-test. Dichotomous data were compared using If with Yates correction or Fisher exact test where appropriate. All statistical analyses were performed using GraphPad Prism version 6.0 (San Diego, CA, USA). A P ~ 0.05 denotes statistical significance.
RESULTS
A total of 95 unique homeless individuals participated in the "brown bag" events held in the Long . Beach community. Seventy-four percent of the participants were male. The mean age of the homeless participants was 48 years old and ranged from 20 to 72 years of age. The mean age was similar between sexes. Most were aware and understood their health status and familiar with their respective medical conditions. Many of the homeless participants in our study also reported feeling shame, embarrassment, and prejudice when discussing their health care needs with providers.
Regarding, health status of participants, 25% of participants stated a feeling of well-being during the day of the survey with no immediate health care concerns, and 13% reported not being well. A much higher percentage (56%) of patients reported not being well due to having multiple concurrent acute and chronic health problems. Interestingly, 43% of the participants reported routinely seeing a regular primary care provider, and 54% had seen their physician or been to a hospital within the past year.
The data were then analyzed for specific health problems. The percentage of homeless participants with specific health problems are listed in Table 1 . The most common chronic health problems among the participants were cardiovascular diseases followed by psychiatric disorders, with 46% and 32% of participants reporting them, respectively. Arthritis and visual/hearing impairment was reported by approximately 32% of participants, and of particular note, 37% of individuals reported having foot ptoblems (pain, sores, or bleeding) [ Table 1 ]. No statistically significant difference was observed when comparing health problems between male and female homeless individuals. Although,, there was a numerically higher number of males reporting visual/hearing impairment compared to females (37% vs. 20%), although this did not reach statistical significance (P = 0.14) [ Table 1 ].
Consistent with the observations of cardiovascular and psychiatric diseases being highly reported among this cohort of individuals, medications for the treatment of these diseases were also highly reported. Angiotensin-converting enzyme inhibitors and diuretics were the highest reported blood pressure medications, which together accounted for 57% of blood pressure medications being taken. In participants with psychiatric disorders, 35% of participants were taking selective serotonin reuptake inhibitors as their primary treatment. However, the highest numbers of medications taken by our cohort were pain-relievers, which included hydrocodone/ acetaminophen, nonsteroidal antiinflammatory drugs (NSAIDs), and acetaminophen. In our population 25% of patients reported taking over the Comorbidities data were presented as number (percentage) of participants.
•Cardiovascular disease includes: Congestive heart failure, atrial fibrillation, hypertension, myocardial infarction; bPulmonary disease includes: Asthma, emphysema, chronic obstructive pulmonary disease; 'Psychiatric disorder includes: Anxiety, depression, concentration difficulty, bipolar mood disorder; "Gastrointestinal disease Includes: Peptic ulcer. diarrhea; •Foot problems includes: Pain, bleeding, sores; 'Arthritis includes: Osteoarthritis, rheumatoid arthritis. SD=Standard deviation, MD=Medical doctor counter NSAID medications and acetaminophen for pain. This observation is also consistent with diseases reported, as arthritis and foot problems were reported by a significant portion of the study population. Furthermore, of patients taking pain relievers and muscle relaxants nearly all had reported having arthritis or history of bodily injury [ Table 2 ]. Each patient's reported diagnosis and their current medication regimen were thoroughly examined. Unfortunately, while the type of medications being taken by our cohort was consistent with their reported disease states, we also found that a high percentage of patients were nonadherent [ Table 3 ]. This was determined by comparing patient diagnosis to the medication regimen. It was found that a large portion of chronic diseases reported by patients were not being ·treated. More than 30% of patients were not compliant with their medications for any given chronic disease, with the highest on-adherence being found in patients with gastrointestinal, pulmonary, and psychiatric diseases [ Table 3 ].
The number of comorbidities present in the homeless participants overall was stratified into four categories; zero, one, two, or greater than three comorbid conditions. The smallest groups were those that reported no comorbid conditions (13%) followed by those reporting one or two conditions, 21 % and 22%, respectively. Forty-four percent of participants reported three or . more comorbidities, making it the largest group. Ages of these groups did not differ, as the average age of each group was between 45 and 48 years of age. The only significant difference observed between comorbidity groups, and gender was a higher percentage of women reporting only one comorbid condition (female 36% vs. male 16%, P = 0.045). In line with the number of comorbidities present, we found that the number medications taken closely matched. The median number of medications taken by this population was two (interquartile range: 1, 3).
DISCUSSION
A total of 95 homeless individuals participated in the "brown bag" events. Consistent with literature, we found the mean age of participants was 48 years (range 20-72 years) and that males made up the majority of participants (74%). Furthermore, in-line with previous studies,[2°· 2 2. 73 1 psychiatric disorders and cardiovascular disease were the most common comorbidities in both males and females [ Data presented as percentage of nonadherent patients (number of non-adherent patients/total number of affected patients by the disease). Medication non-adherence was determined by identifying individuals who stated they were diagnosed with a chronic disease but were not currently taking medication for its treatment.
•Cardiovascular disease includes: Congestive heart failure, atrial fibrillation, hypertension, myocardial infarction; •Pulmonary disease includes: Asthma, emphysema, chronic obstructive pulmonary disease; 0 Psychiatric disorder includes: Anxiety, depression, concentration difficulty, bipolar mood disorder; •Gastrointestinal disease includes: Peptic ulcer, diarrhea; HIV=Human immunodeficiency virus, AIDS=Acquired immunodeficiency syndrome Angeles area; however, they did not compare rates among males versus females.1 22 1 Hearing problems and vision loss were also highly reported health problems among participants, with 33% reporting these issues. Furthermore, 44% of participants reported three or more comorbid conditions, further demonstrating that homeless persons suffer from high morbidity rates.
It was found that medication use was consistent with reported diagnosis; however, a large portion of patients were not one a medication regimen for a reported chronic disease. During consultation with the pharmacist, the importance of medication adherence was stressed and possible solutions and advice were given to address reasons for nonadherence. Consistent with literature and of particular concern, was the high number of patients Another significant finding from our survey was the high number of participants (37%) that reported foot problems (included bleeding, pain, and foot sores). Foot problems are an often over-looked condition that is not reported by most studies on the homeless population; nonetheless, it is a problem that has been observed.! 22 • 27 1 Chen et al. recently published a study that found foot health to be an often overlooked health problem and highlighted the health importance of foot care in homeless populations, particularly in preventing limb-threatening pathologies.1 27 1 Thus, the foot problems reported in our study further highlight the increased risk that the homeless population has in developing lower-extremity pathologies. Aside from deformities or peripheral neuropathy, the acquisition of adequate shoes and socks can potentially have a major impact on this often-concealed problem.
Many of these participants reported embarrassment and shame when discussing health care needs with providers. This perceived prejµdice observed in the population sample might also contribute to the competing priorities serving as a barrier to health care.r 2 o. 23 1 Thus, healthcare professionals who work with the homeless should be cognizant of these fears and attempt to foster an environment of open communication, two-way trust, and respect for the person if a positive outcome is to be obtained.
Our study has several limitations. First, the study is limited by its small sample size, which may or may not be an accurate representation of the entire homeless community within Long Beach, California. Second, the questionnaire used was based on self-reported homelessness and diagnosis of diseases, as well as subjective data, which may have resulted in reporting bias. Furthermore, the questionnaire provided to each participant did not collect information on duration of homelessness. Despite this second limitation, we confirmed the reported diagnoses to be accurate by comparing reported diseases with medications being taken. Thirdly, while each individual was consulted on the importance of medication adherence and possible solutions to help individuals stay adherent were provided by the pharmacist, data on specific barriers were not documented during consultations, thus barriers to adherence in our population was not reported. Future "brown bag" events are planned and documentation of barriers to medication adherence is planned. In addition, we were not able to observe or follow-up on adherence with recommended medication interventions and/or referrals. Finally, participants who attended the WISH/MASH events may have been more concerned with health and well-being; thus, it is possible that these individuals were more likely to consult with the pharmacist and resulting in possible selection bias.
It is our collective opinion that the pharmacist provided ''brown bag" medication review held at community health events provided an effective way to engage the homeless community through proper medication use, emphasize the importance of medication adherence, answer health care related questions, and provide referrals to accessible health care institutions. These types of events not only reinforce the importance of medication adherence, but also provide referrals that will hopefully decrease the need and use of emergency departments, which are frequently used by this population as their primary care sources.! 29 1 Future community health events should also include appropriate hearing and vision testing as well as podiatric care consultations. In addition, future studies should document perceived barriers to medication adherence in the homeless population in order to gain a better understanding of common obstacles, and lead to programs or interventions to increase medication adherence in this vulnerable patient population. Based on this and other similar finding, it must be accepted that the homeless represent a vulnerable population whose access to healthcare is impaired, thus supporting a need for enhanced awareness among health care providers to ensure increased allocation of attention and resources devoted to the homel~ss.
AUTHORS' CONTRIBUTION

Conception and design: MT Chong
Development of methodology: MT Chong
